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here is much dis<;ussion today concerning charf|;e from 
• . the traditional customajry system of measurement (the 
foot and pound) to thelmetric system of measurement {the ^ 
meter and kilogram). American industry is already making 
' use of the metric system, and such use is rapidly increasing. 
' Industry is doing so because of its finding that-increased 
I tnetric usag^ is in its best interests, arid, in the best interests 
of our country. 

As you can see from the map^on^pages 6 an(5 7,^very 
' industrial nation on ^arth except the United States has 
officially adopted or committed itself to the use of th)^ metric 
system, It is apparent that metric measurements and\the 
metricilanguage will be increasingly important to each of us, 
whetK Ir or not the Cqpgress enacts additional- metric 
legislal in. Conseqgeptly, it is to pur advantage to learn 
the meWc language, and how to use ft. ' 

Although the metric system is diffefent from the 
customary measuremeht system, it is not basically strange to 
us.,Our country, at its founding, pioneered among the 
nations of the wojild with adoption of a decimal system fbr 
its money — a system in which currency denomfnations are 
related by tens. All of the other nations of the wbrld have 
since found it to their advantage to folfow our.^ead, with 
England being the l3St nation to place its system on a 
Becimal basis. J ^ 

• Now, we are finding it advantageous to follow th^ rest 
of the world by adoptirjg metric — a.decimal system— as dur 
predominant but not exifelusive system of uneasurement 
As we chknge to the^metric system several units of 
measure that we currently\^se will not be changed. Timewill 
continue to be^measii red irt hours, minutes,^ and seconds; ^ 
the rate at which we consuriiife electric energy will continue 
to be measured in watts; and-^hen we purchase a light 



bulb we may still refer to the 
will emit, as marked on the bul 



imber of lumens of light it 
or its wrapper. 
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YOU ,use weights and meas- 
ures every day of your life. 
Without th.em, work, shopping, 
trade, recreation, and education 
would be in a state of hopeless ' 
confusion. 

You learned the language 
of measurement so early that, 
you'have probably forgotten 
the day you first understood the 
meaningof "inch, foot, yard, 
and mile," of "ounce, poi>nd, 
and ton;" of "cup, pint, quart, 
and gallon;" of "second, rnin- 
ute, and hour;" and that 
"100 °F" is uncomfortably hot,.|^ 
while "30°F" is uncomfortably 
cold. These are familiar units 
of the "customary" system of 
measurement that we tradition- 
ally have shared with other ■ 
nations. 

The worldwide trend^today 
is toward a corhparatively new_ 
system called the "modernized 
mcfricy system of measurement. 
The names of the units sound ' 
strange to the American ear at 



first, but fortunately there are 
only a few words that have to 
be learned for everyday^use. 
These are: tfie millimeter, 
centimeter, meter, and kilome- 
ter iQj describing length and 
dista^hce; the milliliter' ^^nc\ liter 
for caV>acity or volume; the 
gram, kilogram, and tonne for 
weight; the kilometer per hour 
for highway speed; and the 
'degree Celsius (formerly called 
Centigrade) for temperature. 

You are already nfjtaking 
more frequent use of tne metric 
system than you probably 
realize. In international athletic 
competition, such as swimming 
and field trac-k events, length, 
measurements are referred to 
by sports reporters in mefer5 
rather than in yards or feet. Our 
* astronauts, frdm the SL^face of , 
the moon, excitedly told a 
world\^ide audience how far- 
their rocket had landed from . 
a lunarian — in meters. If your 
automobile Is imported or even 
if it is of domestic production 
with a metrPc-designed motor, 



tlie end wreiK hes or socket 
Avrenches that you need if you 
want to work on your car are ■ 
metric rather than customary. 
You already know about 35- 
millimeter film and cigarettes 
that are 100 millimeters long, 
or even 1 millimeter longer 
than that. You read and hear 
that air pollution is measured 
in micrograms per cubic meter. 
' You see weights expressed in 
grams on more and more pack- ' 
aged.items at the grocery store. 
And'the trend is toward even 
greater use. 

In science, the metric sys- 
tem has been in extensive use 
for many years, although not to 
the exclusion of tR*e customary 
system. But today, as the prolb- 
lems in science become-more 
'complex, educators throughout 
theworld are seeking to 
simplify computation and 
'teaching by using the metric 
system in terms of everyday 
measurements. 



Why is Hie mctrit system being 

Increasingly Used? 



T^ic metric system is in- 
creasing in use throughout 
the world for two principal 
reasons: It is a simple system, 
^nd it is (1 c/ec//7)(7/ system. 

It is simple because each 
physical quantity, such as length 
or weight, habits own unit of 
measurement (meter and kilo- 
gram), and no unit is used to 
express more than one quantity. 
By contrast, the customary sys- 
tem has several units of length 
(inch, foot, yard, mile) or weight 
(ounce, pound, ton, etc); 
"pound" can mean either force 
(as in pounds required to break 
a rope) or weight (as in a pound 
of sugar); and "ounce" can 
mean either voiyme (as the 
number of ounces in a quai^f) 

\ 



(^r weight (a^sjthetiumber of 
oirnces in a pdtmd). The metric 
system is easier than the cus- 
lomnfry syyem to learn to use 
in solving problems that involve 
computation. Thi;; is because 
metric units bear a decimal 
relationship to one another, as 
opposed to the non-decimal 
mixed numbers and fractions - 
that characterize relationships 
between our customary units. 

The U.S. monetary system 
has been based on decimals 
(factors since the found- 

ing of our country; th^t is, the 
dime equals one-tenth of a 
dollar and the cent^equals one- 
hundredth of a dollar. By cbn- 
trast, our customary measure- 
ment system involves units that . 
are notdecimally related to each 
other and thus requires the use 
of common fractions. Cansider 



ihejrieasLiremeht of U^igth. In 
the metric system a ctMitinuMiH 
is one-hundredth of a mcMiM'; 
a inillimet(^- Is oni^-thousandth 
of a mcMer; and a kilonuMiT is 
oni^ thousand meters. In th(^ 
( ustomary system, an inc h is * 
one thirty-sixth of a vard ; .1 
loot is one-third of .1 Vtirt I, and 
a mile is 1760 yards. Ccm ti- 
me ters are divided info rnilli.- 
meters, eacfeo/ whi-ch is l/IO 
centimeter. But inches are 
divided into halves, quarters, 
eighths, and so fcKth. Therefore, 
computations using Jhe deci- 
mal steps of the metric system 
are much simpler than those 
using the non-decimal mixed 
numbers and'fractions common 
in our custdmary system. 



meter 



liter 
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A comparison of the 
metric system and tb 
customary system 
of measurement 

The simplest way t6 comy^are the wttrk with lh» ciiHonf| 
system of measurement is to plaw the two wfttmmikktbf 
side. In parallel columns we will identify the miHbrk ^ 
customary units of measurerp^; co'mftaw them ^tiiiti^: 
show how theiwd systems^lWer In the soUttkm of evefycfoy 
problems involving addition and muttip(H;«tton; end ||vt 
a few examples of how the metric system may effea yow 
everyday life. 




PREFIXES 

You have probably noticed that the names ofamettic i»mnn0(PMiimm.. 
include prefixes (milli; centi, kilo, etc) ti in mKiiilftr^ <fmlmiltr^ «nd 
kilogram. These prefixes indicate mulllpfad or uAm^hipkn of iht 

* The most conrimonly-u!|^ preftw» and the fnulnpfkAiktf^ ftcion 
they indicate, are given below: 

Prefix . Multiplication /aclor 
kilo 1000 {one thousand) 
centi 0.01, (on^ hundredth) 

milli^ ^ 0.001 (one thousandth) ^ 

\ 

Thus, the term kilometer rrn^ns 1O0O meien, a ttfttfOwtmM I'^OO^ 
of a meter; and a m/7///ne(ef is 1/1000of a meter. 
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1. 




Most of us have cievelop^jci a's^nse or feel for the customary measuremenl units 
that we use every day. We know, tor example, our weight in pounds and (jur. 
height in feet and inches; that a substantial individual serving of steak may 
weigh a pound; that our living room rug is 9 by 12 feet; that a half pint of milk 
is usually sufficient with a meal; and that it is uncomfortably hot on days wIumi ' 
tire temperature is 90^. \ 
Thejll^ustrations on the fc^llowing pages are designed to. give you a similar 
feeling for metric units, as they are used in familiar ways^to measure weight, 
length, volume dnd temperature. ^ 




WEIGHT 



Weight is'^related to heaviness. 




LENGTH 



Length is extent or distance. 




VOLUME 



Volume is space occupied. 




TEMPERATURE 

Temperature is related to hotness or coldness. 

.14 / 
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An mc II . V " 500 milliliters 
4l.ters=1.06gallons s ^ . , 

1liter= 1.06 quarts 

Er|c 

METRIC COUNTER ... a handy guide for estimating the most common household measurements 



. , ; i,i waterfreezes 




of measurement 



The unHs of metric and customary measure given on thi's pa^e are not equivalents^ except jn the case 
of time, for which the metric and customary Znits are identical. 



/ 

Unit of ' 
Measure 


Jjne Metric, 
System 


The Customary 
System 


Length: 


millimeter 
' ' centimeter 
^ meter 

kilometer 


inch ^_ 

foot 

yard 

mile / 


Weight: 


gram 

kilogram ^ 
metric ton ^.-^ 


ounce 
pound 
ton 


Volume: 


/' 

milliliter \^ 

liter 

( 


ounce 
cup 
. pint 
quart 
gallon 


Time: * 


second 
^ * Mtfrnule 

hour ^ 
• ' day ) 


second 
minute- 
ho^r 
day. 


Temperature: 
■1 


degreje Celsius 


degree Fahrenheit 


Speed: 


, kilometer ^ 
, per hour t- 


mile 

per hour 


Pressure: 


pascal ^ 
kilopasCal 


inch of mercury 

pound per sqaare inch ' 
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A visual c 

of metric and i 
measuremeni 



'1 



■■v 



units of 



In the. examples below, a visual comparison is made of the major 
units of the customary and metric systems, by using everyday quanti- 
tiA and sizes for purposes of illustration. 




v 



Small 

linear dimensions 

For expressing small linear 
dimensions, such as wrench 
sizes, millimeters will replace 
inches. For example, a 6-mm 
wrench will be a more 
commonly-used size than a 
V4-inch wrench 



Larger 

linear dimensions 

In expressing larger sizes, the 
meter will replace both the 
foot and the yard. In the 
example shown, a 3 X 4 
meter carpet will generally be 
sold rather than a 9 X 12 foot 
(or 3 X 4 yard) carpet. 




^Qreat 
Diffances 

The, kilometer will replace the 
mile in expressing great 
distances, such^as distances 
between cities. The^example 
shows the replacement for a 
sign 25 miles from Centerville: 
it would read 40 kilometers. 
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Small 
Weights 

When we purchase sniali 
quantities or things, such as 
cand>', we will use grams 
instead of ounces. For example, 
250 grams will replace 9 ' 
ounces. 



Larger 
Weights 

The purchase^ oi lart^e item^, 
sucfi a^ [iieat, will hi' fit^ured 
in kilograms ratfn^r Xhau 
f^xuinds. In tfie e\am[)le 
sfiown, a 2 kilograin rotist wil 
Te[)lace a 4.5 pcuind roast. 



Volume 

WheiT you order a tanklul ot 
gas, you may note that it will 
take 60 liters rather than 1G 
gallons. y. 



Speed 

Our automobile sf:)(^edometers 
will chaoge frc^rii miles per 
hour to kilometers per hour 
as tlie speed limit signs on our 
highways are likewise changed. 
Ofi the speedometers shown, 
an 80 kilometers per fiour 
speed replaces 50 miles 
per hour. 
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LENGTH 



Metric 

UJOn ;7ieters 1 kilometer 



Customary 

IJ in( iio^ 1 toot 

1 foer ] varci 

:rK"fie^ 1 yard 

"^JMO ie(^t - 1 mile 



/ 



Metric 

1000 gr.K^is - 1 kilogram 

1000 kilo<;raf77^ 1)mctri( ton 



WEIGHT 

—A — 



Customary 

4 ^c] grains = 1 ounce 
16 ounces • --^ 1 pound 
2000 [)ounds 1 -short ton 



Metric 

1000 miliiliters 
fmllilit(vs 



VOLUME 



1 liter 

1 metric cuf) 



2i 



Customary 



2 cu^, 

2 f)ints 

4 (juarts 

8 pints 



T pint 
1 quart 
.1 gallon 
1 gallon 



7 r 1 i 1 1 



i V 



ship! 
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Li 



The statement and solution of three everyday/problems are given in both cubU;ma7y 
and metric units, providing a side by side conrparison of the systems. 




Problem: What is the area of the floor of a room with the 
following dimensions? 

Metric Units 
475 centimeters 
380 centimeters 



Customary Units 
Length 15 ft 7 in 
Width 12ft6!5^- 



SOLUTION. The area is determined by multiplying the 
length of the room by its width. Note that for room dimen- 
sions given in mixed customary units it is necessary to first 
reduce them to a common unit expression which, in this 
case, may be either feet or inches- 




GUSTOMARY— 
Roo^i Dimensions in 
Inches 

Multiply feet by 12 to convert 
to inches 

" v~ ' 

Length (15 X 12) + 7 187 in 
Width (12 X 12) + 6 150 in 

187 X 150 
= 28 050 square inches 

Total sq.uare inches divided by 
number of square inches in a 
square foot (144) equals 
number of square feet 

V : ^ ' 

28 050 ^ .144 = 195 
square feet (approx.) 

Total square feet divided by 
number of square feet in a 
square yard (9) equals number 
of square yards 



195 + 9 = 22 square 
yards (approx.) 
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METRIC— 

Room Dimensions in 
Centimeters 



Length 475 cm 
Width. 380 cm 

475 X 380 
180 500 square cm 



Total square centimeters 
divided by number of square 
centimeters in a square meter 
no 000) equAls nijmber of 
square meters; i.e. move 
decimal point 4 places to left 

' ■ Y ' 

180 500 10 000 
.18 square meters 
(approx.) 
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